B
ehavior change interventions are increasingly implemented within health care to promote positive health behaviors. 1 Health care providers (HCPs), including physical therapists, should have the knowledge, skills, and confidence to deliver these interventions effectively. Therefore, to promote effectively implemented interventions, physical therapists should be trained appropriately, and the effects of this training evaluated, to ensure they are competent to deliver programs as intended and to optimize intervention effectiveness. 2 Medical Research Council (MRC) guidelines recommend process evaluations to assess the fidelity to, and implementation of, intervention components to understand how variables such as study design, provider training, and provider delivery have influenced outcomes. 3, 4 The need to evaluate provider training is well recognized, yet frequently unreported. 5, 6 It therefore remains unclear whether HCP training programs effectively alter HCP behavior long-term, or whether they lead to effective patient outcomes. 7 Within physical therapist interventions specifically, limitations include not reporting how therapists were trained; 8, 9 not directly assessing training effectiveness; 10 and using physical therapist researchers to deliver interventions, thus limiting the potential for future implementation in real-world settings. 11 Fidelity guidelines suggest that following training, providers should be competent to deliver the intervention. 12 However, competence is poorly defined, making it difficult to judge training effectiveness, as no minimum acceptable threshold has been agreed upon. 13, 14 A number of frameworks exist to support researchers developing and reporting training programs, although few offer guidance on how to evaluate their effectiveness. 15 The Kirkpatrick model is one of the few to suggest methods of training evaluation 16 that offers a systematic, simple assessment guide across 4 levels; that is, reaction, learning, behavior, and results. The model's strength is its aim to evaluate both the acute (immediately posttraining) and long-term effects of training (HCPs' behavior in practice), rendering it a strong framework on which to evaluate training 17 and one that is increasingly being used in health care settings including physical therapist training assessments. [18] [19] [20] 
Self-Determination Theory in Health Care
Health care interventions increasingly promote the importance of patient autonomy for successful treatment outcomes. 21 Autonomy is a core principle of self-determination theory (SDT), 22 which posits that social agents can influence a person's autonomous motivation, and ultimately their behavior, through the HCPs communication style and interaction with the person. This represents HCPs using a communication style that supports a patient's basic needs for autonomy, competence, and relatedness, leading to increased levels of autonomous motivation for the behavior. Strategies that support this include collaborative goal setting; the provision of positive and information-rich feedback; and acknowledging a patient's feelings and perspectives. [23] [24] [25] However, communication styles can also thwart a patient's basic needs, leading to decreased levels of autonomous motivation through the use of pressurizing language; and ignoring a patient's input or suggestions and providing praise based on a patient's achievement of a behavior rather than their effort toward the behavior. 26 While a communication style that supports patients' basic needs (ie, needs-supportiveness) has been previously demonstrated as effective by physical therapists in individual physical therapy, 9, 27, 28 and in group-based education and exercise interventions, 25, 29, 30 its use in group-based physical therapy has yet to be reviewed.
Study Context: The SOLAS Intervention
Consequently, this study took place within the Self-management of Osteoarthritis and Low back pain through Activity and Skills (SOLAS) cluster randomized controlled feasibility trial (ISRCTN49875385), 31, 32 which compared a group-based intervention designed to increase self-management behaviors in participants with osteoarthritis and chronic low back pain to usual individual physical therapy care. The intervention comprised a 6-week, once-weekly 90-minute class underpinned by SDT. 23 Physical therapists delivered 45 minutes of education composed of small-group lectures and informal discussions around different self-management topics each week (ie, physical activity; specific exercises; pain-coping strategies; pacing; healthy eating for lifestyle and balanced weight; pain management approaches including medication). This was followed by 45 minutes of supervised exercises with physical therapist guidance on exercise selection. Physical therapists were trained to deliver the SOLAS intervention. 31, 32 Therefore, building on the need for theory-based interventions delivered by competent practitioners, the aim of the current study was to evaluate the feasibility of this training in effectively guiding physical therapists to implement the SOLAS intervention using the required communication style.
Methods
Thirteen consenting physical therapists from 7 primary care clinics in Dublin/ Kildare, Ireland, received 2 days of training in the content and delivery of the SOLAS intervention, including 8 hours of training in 9 SDT-based communication strategies (Tab. 1). Training effectiveness was assessed using the Kirkpatrick model of evaluation across the levels of reaction, learning, and behavior (defined within Tab. 2). 21 
Outcome Measures
Reaction. Physical therapists' satisfaction with the training methods and content was assessed posttraining using an intervention specific selfreport measure (Tab. 2). 16, 33 Physical therapists answered 22 questions on separate 5-point Likert scales ranging from "1-strongly disagree" to "5-strongly agree."
Learning. Physical therapists' confidence, knowledge, and skills were evaluated to assess "learning."
To assess the physical therapists' confidence in the SOLAS intervention content and SDT-based communication strategies, an intervention-specific questionnaire was used pretraining and posttraining. Physical therapists rated their confidence in the 9 SDT-based communication strategies, and the SOLAS intervention content on separate 7-point Likert scales ranging from "1-not at all good" to "7-very good."
Physical therapists' knowledge of the SDT-based communication strategies was assessed pretraining and posttraining using a narrative case study modeled on a previously validated measure. 34, 35 The measure was amended to include a hypothetical patient scenario to standardize therapists' responses. Physical therapists reported how they would 
Use support and encouragement rather than pressurizing behavior
Communication that minimizes pressure and conveys a sense of choice and flexibility in the locution of behavior.
Structure: Strategies to support participant competence to engage in the behavior

Set clear expectations and provide appropriate direction
Present clear, understandable, and appropriately detailed directions regarding structure and content of the class.
Collaborative goal setting, action planning, and problem solving b
Patient-"led," PT-supported behavioral goals that are specific, measurable, achievable, and time-based are agreed upon. This is followed by patient-"led," PT-supported identification of possible barriers to the behavior and solution development.
Provide positive, information-rich feedback c Nonjudgmental feedback focused on reinforcing effort as much as outcome. This feedback should be information-rich so that patient knows what to do in the future.
Provide patients with opportunities to practice behaviors Guide, demonstrate, and support patients in practicing behaviors.
Interpersonal involvement: Strategies to support relatedness
Acknowledge and take into account patient feelings and perspectives
Acknowledge feelings and display general empathy toward the patients' situation and opinions. Tension-relieving acknowledgment that patient concerns are legitimate. PT knowledge of the SOLAS intervention content
Build relationships
Paper-based questionnaire, pretraining and posttraining interact with the patient who was described as having low back pain, a fear of movement, and limited time to exercise. Two masked raters independently assessed responses for the presence/absence of the SDT-based communication strategies, with a score of "1" for strategies that were present and "0" if absent. Physical therapists' knowledge was listed as a percentage of those utilizing each strategy in their response. Physical therapists' knowledge of the SOLAS intervention content (ie, information on pacing, physical activity, pain management, etc, as listed within Table 1 ) was also assessed pretraining and posttraining using an intervention-specific questionnaire. Physical therapists rated their knowledge of the SOLAS intervention content on separate 7-point Likert scales ranging from "1-not at all good" to "7-very good." Physical therapists also narratively listed the stages of the cycle of change; effective pain relief strategies; and advice they would give to patients with a flare-up.
Finally, physical therapists' skills in applying the SDT-based communication strategies were measured during a simulated role-play at the end of training. Physical therapists delivered a short component of a SOLAS class while physical therapist PhD students and other participating physical therapists acted as patients. Instructions were provided on the class component to be delivered, along with short explanations regarding their patients' main problems. They were instructed to act out the scenario applying as many of the SDT-based communication strategies as possible. These role-plays were audio-recorded and independently assessed by 2 raters using the SOLAS scale, an intervention-specific measure described in detail below.
Behavior. Of the 13 trained physical therapists, a subgroup of 8 delivered the intervention within the feasibility trial. Physical therapists were audiorecorded delivering all 6 SOLAS intervention classes (n = 48 audio recordings). Two raters (A.K., T.H.) independently coded 50% (n = 24) of these recordings to assess the therapists' needs-supportive communication style, to establish whether they applied this consistently across classes, and to determine the impact of provider experience on delivery. 2, 36 Prior to coding, raters completed a training and familiarization process, including the use of a coding manual to support consistent and accurate coding (eAppendix, available at https:// academic.oup.com/ptj). The validated Health Care Climate Questionnaire (HCCQ) 37 was selected as the primary measure for the level of "behavior," with 2 secondary measures; an adapted version of the Controlling Coach Behavior Scale (CCBS); 26 and an intervention-specific measure to assess the trained SDT-based communication strategies. 38 Classes 1, 4, and 6 were selected to capture physical therapists' competence over time, as these represented the beginning, middle, and end of the intervention. In the absence of a robust definition of competence, it was defined as the midpoint of the Likert scale (>4/7) on the selected measures. 39, 40 The HCCQ contains 15 statements relating to providers' provision of autonomy support. 41 Each statement is scored on separate 7-point Likert scales from 64 Validity: Construct validity previously tested. 41, 64 Reliability: Previously shown to have excellent interrater reliability. 9, 41 Reliability within this study tested using intraclass correlation coefficients. Sample question: The PT provided the clients with choices and options; 1 = strongly disagree; 7 = strongly agree A 5-item version of the Controlling Coach Behavior Scale 26 Validity: Content validity previously tested. 26 Reliability: Previously shown to have excellent interrater reliability. Reliability within this study tested using intraclass correlation coefficients. Sample question: The PT only praises clients to make them keep up with their exercise goals; 1 = strongly disagree; 7 = strongly agree Intervention-specific measure of needs supportiveness modeled on the Reeve scale 42 ; the SOLAS scale As listed above a HCCQ = Health Care Climate Questionnaire, SOLAS = Self-management of Osteoarthritis and Low back pain through Activity and Skills, SDT = selfdetermination theory.
"1-strongly disagree" to "7-strongly agree." Two raters independently completed a HCCQ for each of the 24 classes. Five statements were selected from the CCBS based on their relevance to the intervention, with 1 question selected from each of the CCBS subscales. 26 Each statement is scored on separate 7-point Likert scales from "1-strongly disagree" to "7-strongly agree." Two raters independently completed a CCBC for each of the 24 classes.
To augment these, a measure specific to the SOLAS intervention was developed (SOLAS scale in eAppendix, available at https://academic.oup.com/ptj). The SOLAS scale was based on the tool by Reeve, 42 which has been previously adapted for use in group exercise classes. 43 The 9 SDT-based communication strategies were divided into 15 component behaviors in order to capture whether some were trained more effectively than others. For example, "collaborative goal setting, action planning, and problem solving" was divided into 5 components: "review behavioral goal"; "goal setting"; "action planning"; "barrier identification"; and "problem solving." To understand if differences in the use of these strategies existed during each class, 1 measure was completed for the education component and another for the exercise component of each class. Strategies were assessed on separate 7-point Likert scales ranging from "1-not at all well" to "7-very well." Average scores were calculated to determine whether the 15 component behaviors (based on the 9 SDT-based communication strategies) were delivered competently. Specifically, an average score per component behavior (eg, positive feedback), per class component (eg, education), and per class were calculated.
Data Analysis
Data from all measures were analyzed using Excel (Microsoft for Mac, version 14. Behavior. Interrater reliability for all measures (n = 24 per rater) in the level of "behavior" was calculated using an ICC as described above (ie, HCCQ, adapted CCBS, and the SOLAS scale).
To assess change in the physical therapists' delivery during the course of the intervention (n = 24 for 8 therapists in 3 classes averaged across 2 raters), linear mixed-effects modeling was used. The model specifications were marginal models for the population means, using therapists as participants with repeated observations over classes and correlated residuals with unstructured variance-covariance. The HCCQ, CCBS, and SOLAS scale scores were the dependent variables, and classes were the independent variable. Criterion validity of the SOLAS scale was tested against the HCCQ using Pearson's product correlation.
Data for these 3 measures were normally distributed; however, in order to list therapists' overall competence in each measure during intervention delivery, results were averaged across the 3 classes and 2 raters. Therefore, the number of data points equaled the number of physical therapists (n = 8) and we defaulted to nonparametric descriptive statistics to report therapists' competence (median [IQR]; min-max).
The relationship between posttraining results across the 3 evaluation levels (ie, learning, reaction, and behavior) and the physical therapists' previous experience (ie, years qualified, years delivering groups, previous communication training), motivation to participate, and expectations of treatment were calculated using Spearman's rank correlation coefficients (ordinal data) or a Mann-Whitney U test (nominal data) for each variable independently. Results were adjusted for multiplicity using a Bonferroni correction.
Results
Thirteen physical therapists completed training, of which pretraining and posttraining results are available for 12.
The results for the Kirkpatrick model levels of "reaction" and "learning" refer to these 12 therapists, who had a median 9.0 years' experience ( The CCBS results (Tab. 6) showed physical therapists were also not considered needs-thwarting during delivery, with a median score of 6.6 on a 7-point Likert scale ([0.5]; 6.1-6.8), which remained unchanged throughout the intervention (F [1,2] = 2.5, P = .2). Interrater agreement was poor for this measure (ICC = -0.3, 95% CI = -1.5-0.6); however, this may reflect the small sample size. 44 Additionally, the range of ratings fell between the points of "5" and "7" on the Likert scale; therefore, the magnitude of discrepancy was small.
The SOLAS scale results showed that the physical therapists delivered the SDT-based communication strategies with acceptable competence (median 4.0 on a 7-point Likert scale [1.2]; 3.2-4.9). Interrater reliability was moderate (ICC = 0.81, 95% CI = 0.6-0.9). However, none of the components of "collaborative goal setting, action planning, and problem solving" (ie, "review behavioral goal," "goal setting," "action planning," "barrier identification," and "problem solving") were delivered with acceptable competence. More specifically, each of these components scored less than "4" on a 7-point Likert scale (Tab. 5). Concurrent validity was established, as the correlation between the HCCQ and the SOLAS scale was excellent (r = 0.86, P = .01). demonstrated no significant differences between classes, indicating that physical therapists consistently delivered the SDT-based communication strategies over time (F [1,2] = 0.3, P = .8; Tab. 6).
Impact of Experience and Training on Physical Therapists' Competence During Intervention Delivery
When adjusted for Bonferroni corrections (P < .007), no significant relationships were found between the physical therapists' baseline variables and their posttraining results (eTable 2 in eAppendix, available at https:// academic.oup.com/ptj).
Discussion
Interpretation of Results
Following training, the physical therapists were satisfied with the methods employed. Their confidence in the SDT-based communication strategies, and their knowledge of the advice for patients, significantly improved. Based on the simulated role-play, therapists were competent to deliver the SOLAS intervention in a needs-supportive manner following training, and implemented the intervention using this style across all classes. Therefore, training was broadly effective in preparing therapists to deliver the SOLAS intervention. However, "collaborative goal setting, action planning, and problem solving" did not reach the desired level of competence during delivery, indicating that future training should place greater emphasis on this strategy. Goal setting: Collaborative barrier identification [1] [2] [3] [4] [5] [6] [7] Goal setting: Collaborative problem solving [1] [2] [3] [4] [5] [6] [7] 5.0 (1.1); 4.5-6. 
Interpersonal involvement
Acknowledge patients' feelings and perspectives [1] [2] [3] [4] [5] [6] [7] 3.0 (1.2); 2.5-6. 
Strengths and Limitations
The findings of this study are limited to the intervention arm of the SOLAS feasibility trial. Fidelity evaluations involve the assessment of what has taken place, and as no training was provided to control group therapists, evaluation was not considered relevant. Nonetheless, a key strength of this study was the use of a formal evaluation model across multiple levels compared to previous research that simply evaluated providers during delivery, which has allowed a more comprehensive understanding of training's effectiveness. 45 However, the robustness of the framework depends on the methods selected by those using it. Previous research using the Kirkpatrick model determined effectiveness solely through self-report, 18 but the use of objective raters in this study provided a clearer understanding of the level of "behavior" and the skills component of "learning." However, while the skills assessment demonstrated that the physical therapists were competent to deliver the SOLAS intervention, no pretraining assessment was completed, as it was not feasible to evaluate therapists in a group setting prior to training. Limited studies have evaluated skills either within or pretraining; 9,20,39 therefore, future research should include a pretraining skills assessment to further establish effectiveness at this level. 12 
Findings in Relation to the Literature
Physical therapists were very satisfied with the SOLAS training program, suggesting that large-scale changes are not required to the methods employed. However, participants' satisfaction with training programs and intention to use that training typically correlates poorly with future behavior. 46 Nonetheless, participants' reactions are important to consider to help inform future refinements and promote greater participant engagement with the program. 33 Although therapists' confidence in the SDT-based communication strategies significantly improved, their knowledge of these did not. However, their high pretraining levels suggest a ceiling effect, as therapists were highly experienced (median 9 years' experience) and the majority had undertaken previous communication-based training (66.7%), which probably limited their potential for further improvement. 47 Physical therapists' needs-supportive behaviors during delivery were consistent with results in individual physical therapy (using the HCCQ), 9, 41 and are supported by the CCBS findings that demonstrated that physical therapists avoided overtly controlling behavior. This is important, as needs-thwarting behaviors negatively impact adaptive responses. 26, 48 Although global measures of needs-supportiveness allow researchers to compare their results to previous work, intervention-specific measures may highlight important contextual information that could influence subsequent training program refinements. 38 Future research should therefore utilize both global and specific measures to comprehensively and reliably assess such training programs. Indeed, the SOLAS scale highlighted that each of the 5 components of "collaborative goal setting, action planning, and problem solving" were delivered below the minimum competence threshold (Tab. 5). This strategy should support patient autonomy, as self-determined goals are more effective than controlled goals; therefore, poor delivery of this strategy may produce diminished patient self-regulation. 49, 50 However, recent literature has shown that this strategy is frequently lacking within clinical environments due to the perceived difficulty in its use by both HCPs and patients. 51, 52 Specifically, the therapists report that more complex components such as problem solving and action planning are particularly difficult to deliver, 53 a finding supported in the present study. This is important, as goals that are self-determined, specific in the required actions, and where barriers have been identified and considered are more likely to be successful than those that are not. 54, 55 Future training programs need to consider and define this strategy carefully. 56 a IQR = interquartile range, SOLAS = Self-management of Osteoarthritis and Low back pain through Activity and Skills, z score = difference between the education and exercise components across all classes. b P < .016 is significant.
Implications and Future Work
This study has provided valuable insights into how to best train physical therapists to deliver a communication-based group intervention. In particular, this study has highlighted the importance of the skills component of training programs. Physical therapists' skills after training did not correlate with their delivery, while 2 components delivered below competence in training were subsequently delivered with competence. Therefore, the role-play environment of training did not sufficiently reflect the clinical environment, and could not predict physical therapists' delivery. It is critical that future physical therapist training programs mirror their planned clinical environment as closely as possible, potentially by using actors to simulate a more realistic scenario. 57, 58 Fidelity guidelines suggest that providers be monitored during delivery until they are competent, 2, 12 with individualized feedback and coaching provided to those who need it. 27, 59 Individual "booster" sessions should therefore be considered within future training programs.
Finally, a critical issue within training literature is the ambiguity surrounding competence, a complex, intervention-dependent issue. 14, 60 This study used the midpoint threshold; 39, 40, 61 however, whether this is sufficient is debatable. Fidelity guidelines encourage a threshold of 80% for provider adherence during delivery. 2 If these standards had been implemented in the current study, a minimum threshold of 5.6 on a 7-point Likert scale would have existed, equating to 0% of the physical therapists. Researchers should therefore be clear what competence looks like within their specific intervention. This study has highlighted the importance of setting a higher value on skill acquisition during training. This may allow researchers to identify strategies that require further training before delivery, but its feasibility within large-scale and pragmatic interventions warrants consideration. Excellent competence is likely to require intensive training that may be unacceptable to practitioners with limited time for training alongside clinical workload. 62 E-learning may provide opportunities for HCPs to flexibly complete the theoretical and content components of training, upload audio examples of their skills for individualized feedback, and deliver this alongside further supplementary, face-to-face skills-based training. 20 Utilizing such mixed methods of training should be investigated in future physical therapist education programs.
In conclusion, this study contributed to the implementation and HCP training literature by using comprehensive methods guided by an evidence-based training framework to assess the feasibility of a training program in guiding physical therapists to effectively deliver the SOLAS intervention in a needs-supportive manner. Training was effective, as the therapists competently delivered the intervention. However, future similar physical therapist training programs should consider setting a higher threshold for competence, and further emphasize "collaborative goal setting, action planning, and problem solving."
